N-terminal tail domains of core histones in nucleosome block the access of anticancer drugs, mithramycin and daunomycin, to the nucleosomal DNA.
Mithramycin (MTR) and daunomycin are two anticancer drugs that bind reversibly to double stranded DNA with (G.C) base specificity leading to inhibition of transcription. MTR is a groove binder of DNA in the presence of a divalent cation such as Mg(2+), while daunomycin intercalates in the double stranded DNA structure. In order to understand the mechanism of action of the two types of transcription inhibitor, namely, groove binder and intercalator, we have studied the effect of N-terminal tail domains in histone proteins of the nucleosome upon the association of both MTR and daunomycin with the nucleosome core particle, because the tails modulate the accessibility to nucleosome during gene expression. Using a combination of spectroscopic, thermodynamic and biochemical studies, we have shown that N-terminal intact and chopped core particles interact differently with the same ligand and the N-terminal tail domains of core histones in the nucleosome stand in the way of free access of these ligands to the nucleosomal DNA. Tryptic removal of N-terminal tail domains of core histones enhances the binding potential and accessibility of both MTR and daunomycin to nucleosomal DNA. They disassemble the nucleosome structure leading to a release of DNA, N-terminal chopped nucleosomes being more susceptible for disruption compared to N-terminal intact nucleosomes. The extent of these effects is more pronounced in case of the intercalator daunomycin. Thus, N-terminal tail domains protect the eukaryotic genome from external agents, such as anticancer drugs, and the degree of protection is dependent upon the mode of binding to DNA.